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(54) MANUFACTURE OF MULT I LAYERED CAPACITOR BOARD 



'■T'H : (57) Abstract: 

PURPOSE: To reduce inductance independently of the diameter of a viahole 
conductor, by using slip material containing photo-setting monomer in an 
insulating film, forming a through hole by selective exposure . 
development of the insulating film, and forming a conductor to serve as 
a viahole conductor and a conductor film to serve as an electrode layer 
by printing conductive paste. 

CONSTITUTION: An insulating film 10a to serve as a dielectric ceramic 



layer la is formed by applying ceramic slip material containing monomer 
capable of photo-setting. At least two through holes 50, 60 are formed 
in the positions where viahole conductors 5a, 5b are formed, by 
selectively exposing and developing the insulating film 10a. The through 
holes 50, 60 of the insulating film 10a are filled with conductive 
paste, and conductors 51a, 51b and 61 serve as viahole conductors 5a, 5b 
and 6 are formed. A conductor film 31a to serve as an electrode layer 3a 
and a conductor film 41 to serve as inner wiring are printed and formed 
by using conductive paste. The above processes are repeated and then a 
baking process is performed in the title manufacturing method. 
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CLAIMS 



[Claim (s)] 

[Claim 1] While carrying out the laminating of many 1st electrode layer 
and 2nd electrode layer by turns on both sides of a dielectric ceramic 
layer in between It is the manufacture approach of the multilayer 
capacitor substrate which connects and changes through a conductor, this 
— the 1st and 2nd beer halls which formed the 1st electrode layer and 
the 2nd electrode layer in said dielectric ceramic layer — The process 
which forms the insulator layer from which formation of said multilayer 
capacitor substrate applies the ceramic slip material containing the 
monomer in which (1) photo-curing is possible, and serves as a 
dielectric ceramic layer, (2) — said insulator layer — alternative — 
exposure and a development — carrying out — said 1st and 2nd beer 
halls — with the process which forms at least two through tubes in the 
location used as a conductor (3) — the through tube of said insulator 
layer — a conductive paste — being filled up — a beer hall — with 
the process which forms a conductor and the becoming conductor The 
process which forms the film is included. (4) — the conductor which 
prints on the front face of said insulator layer so that a conductive 
paste may be connected with the conductor with which the part filled up 
one through tube, and serves as the 1st or 2nd electrode layer on it — 
and the insulator layer after repeating each above-mentioned process 
successively, a conductor, and a conductor — the manufacture approach 
of the multilayer capacitor substrate characterized by carrying out 
baking processing of the film in one. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture 
approach of the multilayer capacitor substrate which changes on both 
sides of a dielectric ceramic layer in the 1st electrode layer and the 
2nd electrode layer. 
[0002] 

[Description of the Prior Art] the conductor which serves as an internal 
electrode layer to the field to which a laminating chip capacitor serves 
as a chip configuration conventionally — baking processing was 
performed and the terminal electrode was formed in the both-ends side 
where a layered product counters, after carrying out two or more 
laminatings of the dielectric ceramic green sheet used as the ceramic in 
which the film was formed and cutting corresponding to a chip field. In 
addition, an internal electrode layer consists of the 2nd internal 
electrode layer formed in the another side end-face side twist so that 
the edge side may be exposed to the another side end face of the 1st 
[ of a layered product ] internal electrode layer formed in the end-face 
side twist on the other hand so that the edge side might be exposed to 
an end face on the other hand, and a layered product, and laminating 
arrangement of each is carried out by turns through the ceramic layer. 
[0003] Usually, since connection between an internal electrode layer and 
a terminal electrode is made with the thickness (for example, 2-3 
micrometers) of an internal electrode layer, as for a laminating chip 
capacitor, connection resistance in this connection part will become 
large. When such a laminating chip capacitor was especially used for the 
switching circuit which operates at high speed, it was what does not 
follow high-speed operation by an inductance component becoming large 
(for example, 0. 8nH) in the connection part of an internal electrode and 
a terminal electrode. 

[0004] Then, as shown in the top view where drawing 4 looked at the 
inductance component through a fluoroscope the part as structure for 
making it small, while the ceramic layer 40, 1st internal electrode 
layer 42a, or 2nd internal electrode layer 42b carries out a laminating 
by turns the 1st beer hall which connects 1st internal electrode layer 
42a to said ceramic layer 40 — the 2nd beer hall which connects 
conductor 43a and 2nd internal electrode layer 42b — a conductor — the 
laminating chip capacitor which forms 43b and changes is proposed, and 
the principal plane of this laminating chip capacitor — the 1st and 2nd 
beer halls — the island-shape terminal electrodes 44a and 44b linked to 
Conductors 43a and 43b were formed, and it had connected with the 



external circuit with these terminal electrodes 44a and 44b. In addition, 
in this structure, if the path of beer halls 43a and 43b is set to about 
250 micrometers, an inductance component can make it fall to 0. InH 
extent, and if it uses for the switching circuit which operates at high 
speed, things will become possible. 
[0005] 

[Problem(s) to be Solved by the Invention] however — the dielectric 
green sheet which serves as the ceramic layer 40 in manufacturing the 
laminating chip capacitor shown in drawing 4 — for example, a beer hall 
with a diameter of 250 micrometers — the through hole used as 
Conductors 43a and 43b must be formed, and, moreover, a conductive paste 
must be made to fill up with and hold stably in this through hole 
[0006] However, thickness of the dielectric green sheet used as the 
ceramic layer 40 is made thin (20-30 micrometers) as much as possible so 
that the height of components may not increase with the increment in the 
number of laminatings. Moreover, the thing which formed in the green 
sheet thin in this way and for which a conductive paste is filled up 
with and held, for example in a through hole with a diameter of 250 
micrometers will become very difficult. Generally, when productivity is 
taken into consideration, it is about 120 micrometers in diameter. 
[0007] Moreover, it is difficult for the operation as a capacitor with a 
low inductance value to fully do so for it to be necessary to carry out 
direct continuation of the laminating chip capacitor with a low 
inductance value to the circuit which accomplishes a switching circuit, 
and to carry the simple substance of a laminating chip capacitor on a 
PUPERINT0 wiring substrate. 

[0008] this invention is thought out in view of an above-mentioned 
trouble — having — the purpose — a beer hall — it is offering the 
approach of manufacturing a multilayer capacitor substrate with a low 
inductance value simply irrespective of the diameter of a conductor. 
[0009] Moreover, another purpose is offering the approach of 
manufacturing the multilayer capacitor substrate which can carry out 
direct continuation to other circuits, in order to fully do so an 
operation of the multilayer capacitor substrate of a low inductance. 
[0010] 

[Means for Solving the Problem] While carrying out the laminating of 
many 1st electrode layer and 2nd electrode layer by turns on both sides 
of a dielectric ceramic layer in between according to this invention It 
is the manufacture approach of the multilayer capacitor substrate which 
connects and changes through a conductor, this — the 1st and 2nd beer 
halls which formed the 1st electrode layer and the 2nd electrode layer 



in said dielectric ceramic layer — The process which forms the 
insulator layer from which formation of said multilayer capacitor 
substrate applies the ceramic slip material containing the monomer in 
which (l) photo-curing is possible, and serves as a dielectric ceramic 
layer, (2) — said insulator layer — alternative — exposure and a 
development — carrying out — said 1st and 2nd beer halls — with the 
process which forms at least two through tubes in the location used as a 
conductor (3) — the through tube of said insulator layer — a 
conductive paste — being filled up — a beer hall — with the process 
which forms a conductor and the becoming conductor The process which 
forms the film is included. (4) — the conductor which prints on the 
front face of said insulator layer so that a conductive paste may be 
connected with the conductor with which the part filled up one through 
tube, and serves as the 1st or 2nd electrode layer on it — and the 
insulator layer after repeating each above-mentioned process 
successively, a conductor, and a conductor — it is the manufacture 
approach of the multilayer capacitor substrate characterized by carrying 
out baking processing of the film in one. 

[0011] in addition, the conductor already formed before bottom opening 
of the through tube formed the insulator layer, although a through tube 
penetrates the insulator layer — since it is blockaded with the film or 
a conductor and becomes a "crevice" configuration as the whole, in order 
to distinguish from the through hole of the manufacture approach using 
the conventional green sheet especially, by the manufacture approach of 
this invention, it is expressed as a "penetration crevice. " 
[0012] 

[Function] In this invention, since the ceramic slip material containing 
the monomer in which photo-curing is possible is applied, and the 
insulator layer used as a dielectric ceramic layer dries and is formed, 
control of the thickness of a ceramic layer becomes very easy. 
[0013] moreover, the 1st and 2nd beer halls formed in the insulator 
layer used as a ceramic layer — since the penetration crevice used as a 
conductor is formed of alternative exposure and development of an 
insulator layer, the high penetration crevice of precision can be easily 
created with the configuration and dimension of arbitration, for example, 
250 micrometers. 

[0014] moreover, the 1st and 2nd beer halls — in order that a conductor 
and the becoming conductor may fill up and form in an above-mentioned 
penetration crevice, it is absolutely none that the conductive paste 
with which the through tube which could form the conductor stably and 
was formed in a green sheet like before was filled up carries out a 



restoration omission. 

[0015] Moreover, since the insulator layer used as a forming face is 
formed of spreading and desiccation of slip material in forming the 1st 
or 2nd electrode layer and it can always become a flat field about a 
forming face, the 1st or 2nd electrode layer can be formed stably. 
[0016] Therefore, although the process of above-mentioned (1) - (4) is 
repeated successively and performed a beer hall — in fact, since 
positioning of a conductor is prescribed by high exposure and 
development of precision the beer hall by the location gap at the time 
of carrying out the laminating of the conventional green sheet — a 
conductor — the defective continuity of a between — not generating — 
the beer hall where the measure, 1st, or 2nd electrode layer is 
comparatively big — since a conductor connects and it can derive 
outside, it becomes the multilayer capacitor substrate of a low 
inductance. 

[0017] Moreover, in forming an above-mentioned multilayer capacitor 
substrate, the external circuit linked to this capacitor can be formed 
easily [ a multilayer capacitor substrate ]. namely, the beer hole which 
connects between this circuit pattern in case the 1st and 2nd beer halls 
are formed in coincidence for the predetermined circuit pattern which 
constitutes the circuit of the exterior linked to this capacity 
component in case the 1st or 2nd electrode layer is formed — a 
conductor can also be formed in coincidence. 

[0018] Therefore, it becomes possible to use an operation of the 
multilayer capacitor of a low inductance as the multilayer capacitor 
substrate of circuit one apparatus which can fully be done so. 
[0019] 

[Example] Hereafter, this invention is explained based on a drawing. 
[0020] Drawing 1 is the sectional view of the multilayer capacitor 
substrate 10 concerning this invention. In addition, in drawing, the 
example which installed the circuit section linked to the capacitor 
section which generates a capacity component, and this capacitor section 
explains. 

[0021] In drawing 1 , 1 is a laminating ceramic substrate and 2 is 
electronic parts. 

[0022] The capacitor section X and the multilayer circuit section Y are 
installed by the laminating ceramic substrate 1, and it is in it. 
Moreover, between insulator ceramic layer la, the dielectric ceramic 
layers lb~lf, lg (it names generically and is called a ceramic layer) of 
insulator ceramic layers, and ceramic layers [ la~lg ] each class, as 
for the laminating ceramic substrate 1, the internal wiring 4 with which 



the 1st or 2nd electrode layer 3a and 3b which constitutes said part by 
volume X is arranged, and the circuit section Y is constituted is 
arranged, moreover, the 1st and 2nd beer halls which constitute said 
part by volume X in the ceramic layers la-lg — Conductors 5a and 5b 
form — having — moreover — moreover, the beer hall which constitutes 
the circuit section Y — the conductor 6 is formed. 

[0023] Moreover, the front wiring (a terminal electrode is included) 8 
of the circuit section Y containing the terminal electrode 7 of the 
capacitor section X is formed in the principal plane of the laminating 
ceramic substrate 1. Although not shown in drawing, further, if needed, 
the thick film resistor film is formed, and it is formed so that an 
insulating protective coat may expose electronic parts 2, the terminal 
electrode 7, etc. 

[0024] Here, the ceramic layers la and lg used as the front **** 
principal plane of the laminating ceramic substrate 1 are formed in 
insulator ceramic layers, such as an alumina. If it is original, the 
ceramic layers la~lg should be made the dielectric ceramic layer, but 
when the thick film resistor film is formed in the principal plane of 
the laminating ceramic substrate 1, some dielectric materials (for 
example, a titania component, a lead component, etc. ) are spread on the 
thick film resistor film, and a resistive characteristic tends to become 
unstable, for example. For this reason, in order to stabilize the 
resistive characteristic of the thick film resistor film, the insulator 
ceramic layer is used for the ceramic layers la and lg used as the front 
**** principal plane of the laminating ceramic substrate 1. Moreover, it 
becomes advantageous also when the reinforcement of a substrate is taken 
into consideration. 

[0025] The insulator ceramic layers la and lg consist of a glass ceramic 
ingredient whose baking is enabled at comparatively low temperature. As 
a concrete ceramic ingredient, a cristobalite, a quartz, corundum (alpha 
alumina), a mullite, a cordylite, etc. can be illustrated. Moreover, 
what is necessary is to be the glass frit which contains two or more 
metallic oxides as a glass ingredient, and just to deposit at least one 
kind by carrying out baking processing in the crystal of cordierite, a 
mullite, anorthite, Serge Anh, a spinel, Ghana Ito, willemite, a 
dolomite, and a petalite and its permutation derivative. 
[0026] Moreover, the dielectric ceramic layers lb~lf are BaTi03 with a 
high dielectric constant as a ceramic ingredient. Dielectric ceramic 
ingredients, such as Pb4 Fe2 Nb 2012, can be illustrated. These ceramic 
layers [ la~lg ] thickness is about 10-100 micrometers. 
[0027] the 1st and the 2nd electrode layer 3a and 3b, the internal 



wiring 4, and the 1st and 2nd beer halls — Conductors 5a and 5b and a 
beer hall — a conductor 6 consists of conductors, such as Ag system (Ag 
alloys, such as Ag simple substance and Ag-Pd) and Cu system (Cu simple 
substance, Cu alloy), and the 1st and the 2nd electrode layer 3a and 3b, 
and the thickness of the internal wiring 4 are about 8-15 micrometers, 
in addition, the 1st and 2nd beer halls — Conductors 5a and 5b and a 
beer hall — although the diameter of a conductor 6 can be made into 
arbitrary values — the 1st and 2nd beer halls — the diameter of 
Conductors 5a and 5b — 250 micrometers and a beer hall — the diameter 
of a conductor 6 is 80 micrometers. 

[0028] The terminal electrode 7 and front wiring 8 consist of conductors, 
such as Ag system (Ag alloys, such as Ag simple substance and Ag-Pd) and 
Cu system (Cu simple substance, Cu alloy). 

[0029] Since migration etc. does not occur, the terminal electrode 7 of 
a copper system and front wiring 8 are important conductor material for 
densif ication. in addition, a copper system — in order for the 
conditions which can be burned to carry out by the reducing atmosphere 
or neutral atmosphere in the case of a conductor, but to be burned on 
coincidence at the time of baking of the laminating ceramic substrate 1 
and to process — a silver system — a conductor may be used. 
[0030] IC by which electronic parts 2 were already contained by the 
container other than chips, such as IC bare chip, a chip resistor, and a 
chip capacitor, a transistor, oscillation components, etc. are mentioned. 
In addition, in order to make the height of the whole substrate low, the 
mold cavity which contains electronic parts 2 may be formed in a 
substrate front face, and electronic parts 2 may be contained and 
arranged in millet tea. 

[0031] With the above configuration, a capacity component occurs between 
1st electrode layer 3a and 2nd electrode layer 3b which a predetermined 
capacity component occurs between 1st electrode layer 3a and 2nd 
electrode layer 3b which counter mutually, for example on both sides of 
Id of dielectric ceramic layers, and counter mutually on both sides of 
dielectric ceramic layer le. 5a connects in common, and two or more 1st 
electrode layer 3a — the 1st beer hall — a conductor — two or more 
2nd electrode layer 3b — the 2nd beer hall — a conductor — the 
capacity which 5b connected in common and was generated in this part by 
volume X by it — the terminal electrode 7 and the 2nd beer hall — a 
conductor — a predetermined capacity component can be derived between 
the end of 5b, and a connection part with the multilayer circuit section 
Y. 

[0032] this time — each electrodes 3a and 3b — the 1st beer hall where 



a diameter is very as large as 250 micrometers — conductor 5a — the 
2nd beer hall — a conductor — it connects with body 5b — having — 
this 1st beer hall — conductor 5a and the 2nd beer hall — a conductor, 
since predetermined capacity will be obtained through body 5b every — 
1st electrode layer 3a and the 1st beer hall — a conductor — 
resistance of 5a and connection — moreover 2nd electrode layer 3b and 
the 2nd beer hall — a conductor — resistance of connection with 5b 
becomes very small, and the contact resistance in a connection part with 
the terminal electrode 7 or the multilayer circuit section Y falls, and 
an in DAKUTAN value becomes very small. 

[0033] Next, the manufacture approach of the laminating ceramic 
substrate 1 is explained based on the flow chart of the process of 
drawing 2 , and the sectional view in the main processes of drawing 3 
(a) - drawing 3 (f). 

[0034] first, the ceramic slip material which prepares the support 
substrate 15 and serves as the ceramic layers la~lg beforehand as shown 
in drawing 2 — preparing — further — the electrode layers 3a and 3b, 
an inner conductor 4, and a beer hall — the conductive paste used as 
conductors 5a, 5b, and 6 is prepared. 

[0035] The support substrate 15 can illustrate heat resistant resin, 
glass, a ceramic, etc. 

[0036] In drawing 1 , two kinds of slip material is required for ceramic 
slip material, for example, the slip material for forming the insulator 
layers 10a and lOg which serve as the insulator ceramic layers la and lg 
after calcinating carries out homogeneity kneading, and forms ceramic 
powder, a glass ingredient, the monomer in which photo-curing is 
possible, a binder, and a solvent. 

[0037] Ceramic powder can illustrate insulating ceramic ingredients, 
such as a cristobalite, a quartz, corundum (alpha alumina), a mullite, 
and a cordylite. What was preferably ground to 1.5-4.0 micrometers is 
used the mean particle diameter of 1. 0-6. 0 micrometers. In addition, two 
or more sorts are mixed and a ceramic ingredient may be used. When 
corundum is used especially, it becomes advantageous in cost. 
[0038] The glass frit containing B~2 03, Si02, aluminum 203, ZnO, and an 
alkaline earth oxide is mentioned that to be the glass frit which 
contains two or more metallic oxides as a glass ingredient, and what is 
necessary is just what deposits at least one kind by carrying out baking 
processing in the crystal of cordierite, a mullite, anorthite, Serge Anh, 
a spinel, Ghana Ito, willemite, a dolomite, and a petalite and its 
permutation derivative, the conductor which fits low-temperature baking 
of about 850-1050 degrees C, and turns into an inner conductor 3 since 



the vitrification range is wide and such a glass frit has a surrendering 
point near 600-800 degree C again — it is because sintering behavior 
with the film approximates. In addition, 1.0-5.0 micrometers of mean 
particle diameter of this glass frit are 1. 5-3. 5 micrometers preferably. 
[0039] the percentage of an above-mentioned ceramic ingredient and a 
glass ingredient — the 850-1050-degree C case where it calcinates at 
low temperature comparatively — a ceramic ingredient — 10 - 60wt% — 
desirable — 30 - 50wt% — it is — a glass ingredient — 90 - 40wt% — 
it is 70 - 50wt% preferably. 

[0040] The monomer in which photo-curing is possible is low temperature 
comparatively, and it is excellent in pyrolysis nature so that it can 
disappear at a short-time baking process. By moreover, exposure after 
spreading / desiccation of slip material Photopolymerization needs to be 
carried out and formation of an uncombined radical and chain growth 
addition polymerization are possible. Alkyl acrylate, such as butyl 
acrylate in which a monomer with the 2nd class or the 3rd class carbon 
has preferably the ethylene system radical in which at least one 
polymerization is possible, and the alkyl methacrylate corresponding to 
them are effective. Moreover, polyethylene-glycol diacrylate, such as 
tetraethylene glycol diacrylate, the methacrylate corresponding to them, 
etc. are mentioned. In addition, specified quantity addition of the 
monomer in which photo-curing is possible is carried out so that parts 
other than an exposure part can remove easily by the development after 
exposure processing. For example, formed element (a ceramic ingredient 
and glass ingredient) It receives and is less than [ 5~15wt% ]. 
[0041] Pyrolysis nature of a binder must be good like the monomer in 
which photo-curing is possible. Since it is what decides the viscosity 
of a slip to be coincidence, the ethylene nature unsaturated compound 
which also had to think wettability with solid content as important and 
was equipped with a carboxyl group like an acrylic acid or a 
methacrylic-acid system polymer and the alcoholic hydroxyl group is 
desirable. As an addition, less than [ 25wt% ] is desirable to solid 
content. 

[0042] As a solvent, an organic system solvent and a drainage system 
solvent can be used. In addition, in the case of the drainage system 
solvent, the monomer and binder in which photo-curing is possible need 
to be water solubility, and the functional group of a hydrophilic 
property, for example, a carboxyl group, is added to the monomer and the 
binder. If the amount of addition is expressed with the acid number, 
there will be 2-300 and it will be 5-100 preferably. 
[0043] Since the solubility to water and the dispersibility of the 



powder of a fixed component worsen, and pyrolysis nature worsens when 
many when there are few amounts of addition, the amount of addition is 
suitably added in the above-mentioned range in consideration of the 
solubility to water, dispersibility, and pyrolysis nature. 
[0044] Although the pyrolysis nature of the monomer and binder in which 
photo-curing is possible must be good also in the slip material of which 
system as mentioned above, a pyrolysis must specifically be possible 
below 600 degrees C. Furthermore, it is 500 degrees C or less preferably. 
[0045] Moreover, to slip material, a sensitizer, an optical initiation 
system ingredient, etc. may be added if needed. For example, 
benzophenones, an acyloin ester compound, etc. are mentioned as an 
optical initiation system ingredient. 

[0046] Moreover, the slip material for forming the insulator layers 10b- 
lOf which serve as the dielectric ceramic layers lb— If after calcinating 
carries out homogeneity kneading, and forms dielectric ceramic powder, 
the monomer in which photo-curing is possible, a binder, and a solvent. 
[0047] the difference with above-mentioned ceramic slip material — as a 
formed element — the dielectric ceramic ingredient 3, for example, 
BaTiO, and Pb4 Fe2 Nb2 — 012 and Ti02 etc. — it is a point using a 
dielectric ceramic ingredient. 

[0048] the electrode layers 3a and 3b after calcinating, an inner 
conductor 4, and a beer hall — conductors 5a, 5b, and 6 and the 
becoming conductor — that to which the conductive paste which forms the 
film and a conductor carried out homogeneity kneading of conductor- 
material powder, for example, silver system powder, such as Ag system 
(Ag alloys, such as Ag simple substance and Ag-Pd) and Cu system (Cu 
simple substance, Cu alloy), a low-melting-glass component, and an 
organic binder and an organic solvent is used, in addition, the photo- 
curing monomer used during the above-mentioned conductive paste at 
ceramic slip material — adding — each — a conductor — the film is 
printed, and after drying, photo-curing may be carried out by exposure 
processing, this mentions later — as — a conductor — the already 
formed conductor which is exposed from lower opening of the penetration 
crevice of an insulator layer when a development is carried out, 
exposure and in order to apply the whole surface on the insulator layer 
used as a ceramic layer and to form a penetration crevice on the film at 
this insulator layer — the film — although — it is for making it not 
removed, in addition, the conductor which the developer used for the 
development of an insulator layer removed only the insulator layer by 
which exposure processing is not carried out, and already formed and a 
conductor — if the component and concentration are controlled not to 



remove the film etc. — a conductive paste — a photo-curing monomer — 
it is not necessary to use — and a conductor and a conductor — the 
exposure processing to the film is omissible. 

[0049] As mentioned above, after preparing the conductive paste used as 
the ceramic slip material used as the support substrate 15 and the 
ceramic layers la-lg, and an inner conductor 3, it becomes the process 
which forms the layered product used as the laminating ceramic substrate 
1. 

[0050] First, as shown in drawing 3 (a), insulator layer 10a used as 
insulator ceramic layer la is formed on the support substrate 15 as a 
process of (1). It applies and dries and, specifically, ceramic slip 
material is formed so that it may be set to about 40-120 micrometers. 
[0051] As the method of application of slip material, a doctor blade 
method (the knife coat method), the roll coat method, print processes, 
etc. are mentioned. A doctor blade method with easy the front face of 
the insulator layer after spreading carrying out flattening especially 
etc. is suitable. In addition, the addition of a solvent is adjusted 
according to the method of application, and it is adjusted to 
predetermined viscosity. 

[0052] It is carried out using a batch type drying furnace and an in- 
line type drying furnace as the desiccation approach, and desiccation 
conditions have desirable 120 degrees C or less. Moreover, rapid 
desiccation becomes important [ avoiding sudden heating ] in order to 
have a crack generated by the front face. 

[0053] next, insulator layer 10a which applied and dried the slip 
material which is the last process of the process of (2) as shown in 
drawing 3 (b) — alternative exposure processing — carrying out — the 
predetermined location of insulator layer 10a, i. e. , the 1st and 2nd 
beer halls, — vitrification section 50' used as the penetration crevice 
50 (it becomes a crevice configuration in fact for the existence of the 
support base 15) forms in the location used as Conductors 5a and 5b. In 
addition, in the case of drawing 1 which constitutes the circuit section 
in this substrate, vitrification section 60' used as the penetration 
crevice 60 is formed in the location which serves as a beer hall 6 at 
coincidence at this process. 

[0054] concrete — an insulator layer — ten — a — inside — 
containing — having — photo-curing — a monomer — photopolymerization 
— carrying out — having — a negative mold — it is — a sake — 
penetration — a crevice — 50 — 60 — becoming — vitrification — the 
section — 50 — ' — 60 — ' — exposure — light — irradiating — not 
having — as — predetermined — a pattern — having — a photograph — 



a target — an insulator layer 10a top — installation or contiguity 
arrangement — carrying out — the exposure light of the mercury-vapor 
lamp system of low voltage, high pressure, and extra-high voltage — 
irradiating . In addition, exposure conditions are 15 - 20 J/cm2. 
Exposure light is irradiated about about 15 to 30 seconds, and is 
performed, thereby — the 1st and 2nd beer halls of insulator layer 10a 

— Conductors 5a and 5b and a beer hall — except the part used as a 
conductor 6, the photopolymerization reaction of the monomer in which 
photo-curing is possible will be caused, and photo-curing will be 
carried out. In addition, an aligner is easy to be the general thing 
used for the so-called photoengraving-process technique. 

[0055] And as shown in drawing 3 (c), the development of the insulator 
layer 10a which carried out exposure processing is carried out as a back 
process of the process of (2), vitrification section 50' and 60' are 
removed, and the penetration crevices 50 and 60 are formed. By this, 
some support substrates 15 will be exposed to lower opening of the 
penetration crevices 50 and 60. 

[0056] As a development, chlorothene, 1, 1, 1-trichloroethane, and an 
alkali development solvent are injected to vitrification section 40' by 
for example, the spray developing-negatives method or the paddle 
developing-negatives method, or it contacts, and, specifically, a 
development is performed. Then, washing and desiccation are performed if 
needed. 

[0057] next, it is shown in drawing 3 (d) — as — as the process of (3) 

— a development — carrying out — the inside of the penetration 
crevice 50 of insulator layer 10a, and 60 — the 1st and 2nd beer hall - 

— Conductors 5a and 5b, the becoming conductors 51a and 51b, and a beer 
hall — a conductor 6 and the becoming conductor 61 are formed by 
restoration of a conductive paste. 

[0058] then, the conductor set to 1st electrode layer 3a arranged 
between ceramic layer la and ceramic layer lb on insulator layer 10a as 
a process of (4) — film 31a is formed, in addition, the conductor which 
serves as the internal wiring 4 at this process at coincidence in the 
case of drawing 1 which constitutes the circuit section in this 
substrate — the film 41 is formed by printing of a conductive paste. 
[0059] the above-mentioned beer hall of (3) — the conductor used as the 
process and the electrode layer of (4) which form a conductor and the 
becoming conductor — the conductor used as the film and internal wiring 

— the process which forms the film can also be performed to coincidence 
by the same screen-stencil. 

[0060] Above, each process of a series of (l) - (4) is completed. 



[0061] Next, replace ceramic slip material with the ceramic slip 
material used as a dielectric ceramic layer, and the above-mentioned 
process of (1) is repeated. Form insulator layer 10b used as dielectric 
ceramic layer lb, then the process of (2) is performed. A conductor 6 
and the penetration crevice 60 are formed, insulator layer 10b — the 
1st and 2nd beer hall — a conductor — 5a, the penetration crevice 50, 
and a beer hall — Then, while performing the process of (3) and (4), 
filling up the penetration crevice 50 and the penetration crevice 60 
with a conductive paste and forming conductors 51a, 51b, and 61 the 
conductor used as electrode layer 3b arranged on insulator layer 10b 
between dielectric ceramic layer lb and dielectric ceramic layer lc — 
the conductor used as film 31b and the internal wiring 4 — the film 41 
is formed. 

[0062] the conductors 51a, 51b, and 61 which similarly are formed in the 
insulator layers 10c-10f used as If of dielectric ceramic layer lc - 
dielectric ceramic layers, and insulator layers 10c-10f, and the 
conductor formed on insulator layer 10c-10f — film 31a, 31b, and 41 is 
formed. 

[0063] the last — lOg of moreover, insulator layers which replace slip 
material with, perform the process of (1), and serve as lg of insulator 
ceramic layers of the maximum upper layer — forming — continuing — 
the process of (2) — carrying out — the inside of lOg of insulator 
layers — a beer hall — the penetration crevice 60 used as a conductor 
6 — forming — (3) processes — carrying out — the inside of the 
penetration crevice 60 — a beer hall — a conductor 6 and the becoming 
conductor 61 are formed, the beer hall of lOg of insulator layers — 
since a conductor 6 is what is exposed on the surface of a substrate, 
when an after that development is not carried out, the exposure 
processing which performs photo-curing is omitted. 
[0064] Next, as shown in drawing 3 (e), the support substrate 15 is 
separated, a division slot is formed by press molding so that it can 
divide with the dimension of the multilayer capacitor substrate 10, and 
one-sintering is performed. 

[0065] Sintering consists of a debinder process and a baking process, 
the conductor with which a debinder process is set to insulator layers 
lOa-lOg and 1st electrode layer 3a — film 31a — the conductor used as 
2nd electrode layer 3b — the conductor used as film 31b and the 
internal wiring 4 — the film 41 and the 1st beer hall — a conductor — 
conductor 51a used as 5a — the 2nd beer hall — a conductor — 
conductor 51b used as 5b, and a beer hall — it is for the organic 
component contained in a conductor 6 and the becoming conductor 61 being 



burned down, and is carried out at a sintering process, for example, a 
temperature field 600 degrees C or less. 

[0066] Moreover, a baking process fully softens an insulator layers 
[ lOa-lOg ] glass component. Distribute the grain boundary of ceramic 
powder to homogeneity, and fixed reinforcement is given to the 
laminating ceramic substrate 1. coincidence — a conductor — film 31a, 
31b, and 41 and each beer hall, while carrying out grain growth and 
making the silver system powder of a conductor and the becoming 
conductors 51a, 51b, and 61 form into low resistance It is made to unite 
with insulating layers la-lg, and is performed by the peak temperature 
of 850-1050 degrees C by the oxidizing atmosphere or neutral atmosphere. 
[0067] thereby — insulator layers 10a-10g — the ceramic layers la~lg - 

- becoming — a conductor — the film — a conductor — film 31a, 31b, 
and 41 — respectively — 1st electrode layer 3a, 2nd electrode layer 3b, 
and the internal wiring 4 — becoming — conductors 51a, 51b, and 61 — 
the 1st beer hall — a conductor — conductor 5a and the 2nd beer hall - 

- conductor 5b and a beer hall — it becomes a conductor 6. 

[0068] In addition, as a support substrate 15, when using a ceramic base, 
it can use as a part of laminating ceramic substrate 1 as it is. At this 
time, internal wiring may be formed on the support substrate 15. 
[0069] next, as shown in drawing 3 (f), it becomes both the principal 
planes of a substrate with the terminal terminal electrode 7 and front 
wiring 8 with a copper system conductivity paste — each — a conductor 

- printing formation of the film is carried out and desiccation and 
baking are performed after that. 

[0070] here — the terminal electrode 7 of a copper system, front wiring 
8, and a silver system — the beer hall of a conductor — a conductor 6 
will join. For this reason, in order to screen-stencil the copper system 
conductivity paste in which low-temperature (for example, 780 degrees C 
or less) baking is possible as front wiring 7 of a copper system and to 
prevent copper oxidation in consideration of the eutectic temperature of 
silver and copper, it is important to carry out in a reducing atmosphere 
or neutral atmosphere. 

[0071] Then, if needed, the thick-film resistance film, a protective 
coat, etc. are burned, and there is it along a division slot, and it 
divides into the magnitude of each substrate, and the laminating ceramic 
substrate 1 is attained. 

[0072] Furthermore, electronic parts 2 are joined by solder to the front 
face of the laminating ceramic substrate 1. 

[0073] as mentioned above, the 1st beer hall which connects two or more 
1st electrode layer 3a in common according to the above-mentioned 



manufacture approach — the 2nd beer hall which connects conductor 5a 
and two or more 2nd electrode layer 3b in common — a conductor — 5b 
fills up with a conductive paste the penetration crevice 50 formed in 
the insulator layers 10a-10g used as the ceramic layers la-lg of 
exposure and a development, and is formed in it. for this reason, the 
beer hall which restoration maintenance of the conductive paste to the 
through hole of the green sheet made former very difficult became 
unnecessary, and accumulated, and was especially stabilized even if it 
was an about 250-micrometer diameter — Conductors 5a and 5b can be 
formed. 

[0074] and the 1st beer hall — conductor 5a and the 2nd beer hall — a 
conductor — the beer hall formed in the diameter, the configuration, 
and a ceramic layer different again in 5b, since a connecting location 
with Conductors 5a and 5b is also decided only by high exposure 
processing of an above-mentioned precision being arbitrary in a diameter 
and a configuration — it can carry out — a beer hall — those, such as 
a connecting location gap of Conductors 5a and 5b, — entirely — not 
generating — a beer hall — it is low, and is reliable, namely, 
connection resistance with a conductor becomes possible [ forming the 
very low capacitor of an inductance value simply ]. 
[0075] Moreover, since formation of each insulator layers 10a-10g is 
performed by spreading of slip material, control of the thickness is 
easy and can consider as the optimal reasonable thickness according to 
the dielectric constant which are the ceramic layers la-lg. 
[0076] Moreover, the electrode layers 3a and 3b arranged at the lower 
part, the pattern configuration of the internal wiring 4, and the number 
of laminatings are not concerned, but the front face when forming these 
insulator layers 10a-10g turns into an always uniform flat side, for 
this reason, the conductor which serves as the electrode layers 3a and 
3b on the front face of these insulator layers 10a-10e — the conductor 
used as Film 31a and 31b or the internal wiring 4 — in forming the film 
41, front wiring 8, etc. , it can carry out certainly. 
[0077] Moreover, in the same substrate as the part by volume X with a 
low inductance value, since the circuit section Y connected with a part 
by volume X at the formation process and coincidence of this part by 
volume X can be formed, the property of the part by volume X with a low 
inductance value can fully be done so by uniting especially with the 
circuit of high-speed operation. 

[0078] in addition, the circuit section X — also setting — a beer hall 
— the beer hall where high currents, such as power-source Rhine of a 
circuit and an earth line, flow since the diameter of a conductor 6 and 



a configuration can be set as arbitration — low resistance-ization of a 
conductor 6 can be performed easily. 

[0079] in addition, an above-mentioned example — setting — 1st 
electrode layer 3a, 2nd electrode layer 3b, the internal wiring 4, and 
the 1st and 2nd beer hall — Conductors 5a and 5b and a beer hall, 
although the conductor material of a conductor 6, and the front wiring 8 
on the front face of a substrate and the conductor material of the 
terminal electrode 7 are formed with a conductor material of a different 
kind By using the conductor material which can be calcinated on the same 
conditions at least, the terminal electrode 7 and the baking process of 
front wiring 8 can be performed before the baking process of the 
laminating ceramic substrate 1, and insulator layers 10a-10g and all 
conductors can also be calcinated to coincidence. 

[0080] Moreover, it sets to the multilayer capacitor substrate 10 shown 
in drawing 1 . Since the terminal electrode 7 and front wiring 8 are 
formed in the rear-face side principal plane of a substrate, the beer 
hall which is the process of (2) after performing the formation process 
of insulator layer 10a used as ceramic layer la of the bottom which is 
the process of (l), although the exposure and the development process 
for forming the penetration crevices 50 and 60 used as a conductor are 
performed the conductor which the process of (2) is skipped and is the 
process of (3) after forming insulator layer 10a, when forming neither 
the terminal electrode 7 nor front wiring 8 in the rear-face side 
principal plane of a substrate — a membranous formation process may be 
performed. 

[0081] Furthermore, although the numbers of laminatings of a ceramic 
layer are 7 layer structures, they can set the number of laminatings as 
arbitration, and you may make it a part by volume X generate them 
nothing only in one according to capacity value. [ two or more ] 
[0082] Although a part by volume X and the circuit section Y are 
installed in the multilayer capacitor substrate 10, an example is 
available even if it constitutes the multilayer capacitor substrate 10 
from one or more parts by volume X also as a configuration, i. e. , a 
multilayer capacitor, this time — as a ceramic layer — all — a 
dielectric ceramic layer — constituting — the principal plane of that 
laminating ceramic substrate 1 — the 1st and 2nd beer halls — the 
island-shape terminal electrode linked to Conductors 5a and 5b is formed. 
[0083] 

[Effect of the Invention] the slip material which contains a photo- 
curing monomer for the insulator layer used as a ceramic layer as 
mentioned above according to this invention — using — sequential 



spreading — forming — a beer hall — the through tube used as a 
conductor — alternative exposure and development of an insulator layer 
— forming — a beer hall — a conductor, the becoming conductor, and 
the conductor used as an electrode layer — the film is formed by 
printing of a conductive paste etc. therefore — especially — a beer 
hall — since the diameter of a conductor can be set as arbitration, a 
multilayer capacitor substrate with high connection dependability can 
form very easily low [ an inductance value ]. 

[0084] Moreover, since the circuit linked to this capacitor can be 
formed in a multilayer capacitor substrate at the formation process and 
coincidence of a capacitor, by installing the circuit section in a 
multilayer capacitor substrate, an inductance value is low, namely, the 
property of the capacitor that it can respond to the circuit which 
carries out high-speed operation can fully be pulled out. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the multilayer capacitor 
substrate concerning this invention. 

[Drawing 2] It is process drawing for explaining manufacture of the 

multilayer capacitor substrate of this invention. 

[Drawing 3] (a) - (f) is a sectional view in the main processes of 

manufacture of the multilayer capacitor substrate of this invention. 

[Drawing 4] It is the outline top view of the conventional low in 

DAKUTAN mold multilayer capacitor. 

[Description of Notations] 

10 Multilayer capacitor substrate 

1 Laminating ceramic substrate 



la-lg . . . Ceramic layer 
lOa-lOg . . . Insulator layer 



2 Electronic parts 

3a 1st electrode layer 

3b 2nd electrode layer 

4 Internal wiring 

5a the 1st beer hall — a conductor 

5b the 2nd beer hall — a conductor 

6 a beer hall — a conductor 

7 Terminal electrode 

8 Front wiring 

31a the conductor used as the 1st electrode layer — the film 

31b the conductor used as the 2nd electrode layer — the film 

41 the conductor used as internal wiring — the film 

51a the 1st beer hall — a conductor and the becoming conductor 

51b the 2nd beer hall — a conductor and the becoming conductor 

61 a beer hall — a conductor and the becoming conductor 
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ffi##*fc*S<fcD, Sfc, *^«ffi7^#)l[flira 

[0 0 3 3] *JB-fe53?/^3S«l©«JS^** 
0 2 ©XgOSSnia, 0 3 (a) -0 3 (f) Oil! 

[0 0 3 4] 02(C^-f<t5lC < 

t73'^Ila~lgtS5t 
93yfX'Jy^UtJ8IU S5t:lll3a, 3 
b, nffi*#4, hf7*-,H^i#5 a, 5 b, 6ift« 

[0035] 5ii #i*.fciw&tt«fJ!M, #7 

[0 0 3 6] t^^'^XU'^m laitC^TfJ 
2««©X'J>y^d^STa&D, 0S;L«, JtoKL-fca 
Hmfa-t^^vvmi a, 1 gi&£*g3i«l 0 a, 1 

[0 0 3 7] -fe9 3 y i"JXM7-fK 5 

h & i©«S)R-fe 75 7 ?tTO#0!MfcT**. ^©WM 
il. 0-6. O/im, ffSKBl. 5-4. 0 (im 
fc»«'Lfc*)©*ffl^5. ft, •fe7$y^*mtt2*& 

fc#&, 3XhWt#?iJi^5o 
[0 0 3 8] #5X*miL,T«*©&JP«^«-&t» 

^7X7iJ7N^D, «Iit5uit;J;-3T3- 
^17-fh, A7^fh, 7/— 1MK t;^7X X 
fcf*;k tf—^K ^-iV^-iY, Kny-fK 

Wr5*>©T&n&J;<, 0J*Ji, B 2 Oa , Si 

O2 , a 1 2 O3 , z n o, 7;v#u±*lHl'fc<Bi£-gtr 

7 h#*tf&n*. r©i&«7X7'J 5> h 

tt, ^7X-ftS6HOTA< i&JBfo&Pe 0 o~8 0 or: 

#jfilC*4fc!*, 8 5 0~1 0 5 CCigai©teMi8lfS}C 
IU WBBW#:3iiSSW#:Ki©^iie*ifl*ijS^LT 
^£&8&-l?&£. ft, uCD^7X7U 7 h©¥^ifSa 
te, 1. 0-5. Owm. jfiL<«l. 5-3. 5w 

[0 0 3 9] ±^©ir73 7^<TOi#77.W*i©* 
J«tfc*tt, 8 5 0-1 0 5 0 t;©Jfc««ffifflT?jft|«-rs 
*^IC(S, t75yi?aSStl 0-6 Owtl 
<H30~50wt%T$f) > #7X*J*W9 0-4 0 
wt %, $f*b<ti7 0-5 0wt%m 

[0 0 4 0] JEffltWtfttyv-H tfc«WfifiT?S 
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(5) 

7 

mm&ommmm \z £ ~> xm^^m-^m^m \z 

t 

[oo4i] /u>?-iz, ^mmmt^/'r-mm 

Sffl-frfc «& <=> "f , T u L < (i ^ 9 2 u ;i« 

bTttH^(C*fLT2 5wt %KT*W*LV^„ 
[0 0 4 2] iMiLT, fK^I. TK^IS^ISffl^ 

ft. #Jfc*S|©#&» ^WtRltl^* 

[0043] ttmm&'j>te^m'£r\-i*^<DmmB, @5t 

[0 0 4 4] fancD&CDXU y-y$i\Z&^T hyt&fcvl 

&f?l3;'b<DXfc<X\Z?3iBtl.^-t)\ A#:Wi'«6 90C 

B5 0 0'C£CI ? T&-S. 
[0 0 4 5] XUy^tfJCtt, flMffll. t^W^S 

mim%>&mzifcV'cmuLTbffit>?3:^. % 

[0 0 4 6] «tfe«it#t7 5y^ilb 

~i f tteztmi&i o b~i o f ^^-r^fcabwx 

[0 0 4 7] ±^©ir5S^XU y 
BaTiOj , Pb< Fe 2 Nba 0, 2 , T i O2 feE 
[0 0 4 8] SU&bfc^, iffi!3a, 3b, ftffimfc 50 
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8 

4, b7*-^i*5a, 5 b, 6 t.t£Z>mfcWk. 
SWT^ittt^-X Mi, Ag3^ (Agfft Ag 
-P d A g , Cul (Cu|#, Cu-& 

CTA««S^*t, ttM^5 

fc<D*1ffiV^n^>o ft, JlKllCD^mti^-X htftC, -t 

ft, ssiR^oaiftMatcfflv^aii!^, 
&<, fl^^fr. mfcmztt-rzmytximziim-az 

So 

[0 0 4 9] ±*£©,J;5t£. 3t#»tfU5, •fe^Siyi' 
Ila~lg tMt75 '^X'J v fm. faffimfc 3 

[0 0 5 0] ST, 133 (a) tCTfrfJ: 5 fc, (1) CO 
IgtLT, 5±tC*e^#:-fe^5^^)il a 

£&3»iRlg|l 0 a^n. JW^WCK, 
^XU 7^»S4 0-1 2 0 wmg^(Ci5:5J;5tC^ 

[0 0 5 1] XU'^MOMMtlT, H 

$n, mimmzmmisnz, 
[0052] &mjjmtvT\t. Av^&mtp, 
^■i>^m^^m^xnt)n, ^.m^mt, not 

[0 0 5 3] ^ti, 1213 (b) (C^t"J:5SC, (2) CD 

1 0 azmiRMtemyemwvT. wmmi o aoF^fi 

B. IP*3. IlW12©tf7t-Jl'«#:5a, 5bi 
?SSe»tC, 0 (Hl^fCte, ^Sffl 5 CO 

■rs, ^, r.<Dmw.n\zm^^mm-^m\om^, 
z.<Dxmx°mmiz, i^sewtc, mata 

SB6 0 t ^5^35 6 0 ' SJ^-TS,, 
[0 0 5 4] JfiiftlRl 0 a^lZ^n^yt 
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(6) 

9 

0885 0, 6 0 £&-5i§fcg85 0' ,6 0' ©3-fl*£3fc 

-fv v-tt, mmmi o a_htc««, ximmmmL 

5. Iff. **lfi*#H4. 15~20J/cm 2 <Dm?&t& 
1 0 aO®lR^2©tfT*-;p«^5 a, 5 b, tf 

[0 0 5 5] fLT, S3 (c) tC^"T<t 5 tC. (2) 
OlgOtlgitT, fl?^ffiaLfciiei»)^l 0 a£JI 
MIL, ?§ftg85 0' , 6 0' SiSLT, KSIH38 

50, 6 o ^tiic^D, macaws o, 6 
lefts. 

[0 0 5 6] ig^MHil-T, ?DDt 

>, i, i, i-(.ij?odi^x 7M'ja»iS! 

§84 0' fc«WL&t5, ftiULfcDLT, if#^a*ff 
[0 0 5 7] <£fc, S3 (d) fc^-T«fc5tC. (3) © 

xgiiLT, ^#mabT*e»iKi o a©aaiagp5 

0, 6 0ftl;. SSI, ^2®m-J«#5a, 5b 
£&S##:5 1a, 5 1b, H7*-M#:6ift^# 

[0 0 5 8] i^T, (4) © I'.giLT, ffUMJt 1 0 
a_h(C, t75y?Blatt75y?)BlbiOrai; 
BEe£n3fgl©*SJi3 at&5f*l3 1 aSM 50 

C©XST"|WISftC, ftfl|^4£&&llMtiK4 1£«* 

[0059] ±ai© (3) <DVT-fc-)vmfrt&z>m# 

S«t5Igi (4) ©««)§<!:&£##«, [*|g8E 
[0 0 6 0] Jy._ht\ -»© (1) ~ (4) ©SI@S» 

ktt*. 

[0 0 6 1] t757?^U7^*fSt^7 40 

(1) ©IS*»DMLT, Wt#t555»f|lbt 
fcSfcWKl 0b*#lSU ttVvr. (2) ©iS&ff 

01, iftibjg 1 0 b \Z% 1 , Sg2©t*77fN-;HS#:5 a 
iMaiHffi 5 0 , K7*-;W»#: 6 tKSGDfflS 6 
J&U *V>T» (3) (4) ©XgSffoT, KS[H]g|S 

5 o stfjtaiaase o tr^me^-x v*%mvxm& 

5 1a, 5 1b, 6 1^(fif5ttt)l:, ifiilO 

c t©Mfc|Bff^n-5«SS3 b tifeS*#:M3 1 b, 50 
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10 

ftgraas4 <t^s##:^4 1 sjwas-r*. 

[0 0 6 2] RSIC, RBfrfe^Sy^Jil c~«*# 

t55'^ii ft&siiii oc~i o f, mmm 

lOc-lOflcMStlSlftSla, 5 1 b, 6 
1, ttWRl 0 c~l 0 f ±\ZM&L2tLZ>mfcm3 1 

a, 3 1b, 4 1 &Mf%T%. 

[0 0 6 3] StttC. Sfc, X'J?^*ftft*T, 
(1) ©xeSffoT, *±JB<D»Bt#:-fe5Sy^JBl 
g 1 0 gSJBJfcU SSl^T (2) 0Ig$ 

ffoT, i»Rl 0 gf fcHT*-;^#:6 t&Sma 

ia»6o*»j*u (3) xe©^*fT^T, saunas 

6 0ftfct*7*-;l/£#:6 <h&3ig#:6 1 £J£j£-f3. 

*6iB« 1 0 g © tf7*-JM*#:6 «»«©*ffi{cgai-r 

^fe©T*sfcJ6. ^©as^a^n-s z. tm^Wi 

[0 0 6 4] S3 (e) £tkT <fc 3 Kl, 

1 5£#8fLT, ttJl3>5 i >-t3-*«l OW^&T^fJ 

[oo6 5] mtstt, w^>?®mt.&ffimft*>i3. 

3. WW >^®Stt, ffiiftM 1 0 a- 1 0 g, si© 
«ffi«3 a£&-&*#K3 1 a, %2 ©«ffi» 3 b i:& 
&3g#:|R3 1 b, ftgBE«4 £ft538#«4 1, SI© 
t!7#-;MH*5 ai&«*#5 1 a, *2©bf7^— 
5 b 5 1b. HT*-;P»#: 6 tfc%> 

##6 1 fc^3mstf«j^fc^r*&»©t>©T* 

[0 0 6 6] Sit, l&MR 1 0 a~ 1 0 g 

jfK^-fc^ita*, «it7S7?ssic-tM 

Pl^tC, ^#:fli3 la, 3 1b, 4 1. §H7 
*-lH#i:S:«i#5 1a, 5 1b. 6 1©M* 

~igt-#^«t)©TSo, mm»mf$.x\z<p 

'tt#H^Tk°-^©S8 5 0-1 0 5 O^TfT^tl^o 
[0 0 6 7] ZintCfcO, ttttRl 0 a~l 0 g»-fe5 

a|fr|g##:Bi3 1 a, 3 1 

b, 4 1«*«, g?l©*ffiJ13a. I2©SII3 
b, W§PBB«4 i&D, ¥#=5 la, 5 1b, 6 1»$ 
l©H7*-;HMf5a, »2 0K7*-^ift5 
b, tfT*-;P*#:6 

[0 0 6 8] ft, J#S«15tlT. 

^0tS|«It73'>?lSl©-J 

[0 0 6 9] S3 (f) S«©W 

in:. «m»«tt^-xhT)ST«TSffi7, saea 
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(7) 

11 

[0070] mm<D^mm7, mmmst 

^©fcsi, «i«Bto**iaflfS#*u-r, ii^©iiB 
gH«7 tbT. fgiB <W*.tf7 8 O'CKT) «fc^pT«a: 
«*J»«tt^-Xh*XfJ->HiJHUT, St©i§{fc£ 

[0 0 7 1] *CD«» i^StOSUTs JHtfitttfttHMI 

-5. 

[0 0 7 2] 3 St. m^gK>S2S:s «JHz53 y*3£ 
g i ©aWK¥HSteT5. 

[0 0 7 3] £Ui©Jc5t;:. ±ao«i*ttl:J:fta. 
«&©& 1 aWmm 3 a £#»WK:SfeHrr5j6 1 ©H7 
5 a . «t©i 2 ©^ffiJf 3 b SftaWtSf 
^-rs^2<©HT*-;P*#:5btt, t^Sy^lla 
~1 g&ttSftfHRl 0 a~l 0 g Kfgft • Mwmz 

LTMSni.. ft*, ##KSltSnT it? 

©**##*«*K£fcD;fc«>, 2 5 0 Aim@g|© 

gT?*-3tfc$gLfetf7*-;i/ift5 a, 5 bSJBjS 

[0 0 7 4] L-j^fc, $101f7*-;H#5a, $2 
©tfT*-;P#-*5b£itft, ««-*&ai6:5t5 5 
yi'II:M*n&H7*-;i/S#:5 a, 5bt®IS 

&», its, MSttim't^T^ if7*-;u 

#*5a, 5 b e>mmikw~mu EcDtf—wm&ft-r, 30 

[0 0 7 5] £fc. #j&g»g 1 0 a~ 1 0 g ©JB]e£j&5, 

[0 0 7 6] Sfc, £©ffi»3Sl 0 a~l 0 g^fib 

ft^PSH ttzZ>* £©fc«>, Miftil0a~10e 
©*BfC««H3 a, 3 b£&-52g#:«S3 1 a, 3 1b 

[0 0 7 7] -f >yi?^>XM©fi^§*aXi: 

h— ©»«rtfc, z.<D®mmx<DMi&x.utmm\z, § 
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12 

[0 0 7 8] W, HrP&aPXfc^ViT'b, H7*-^i* 
6 ©Eg, »ttKtffiSK»ESr*a/»:»&, UK©** 7 

[0 0 7 9] ft, ^©gg^Jfc^T. fgl©«SJi 
3ati2»tai3b, (*JgPBB394, JfSl, ^2ffltf 
7*-»5a, 5 b, \iT*-)VmfcQ<DMmm 

t, s«nffi©*ffiE^8, ozm&tmtifi 

7, *ffiE«8©«€-3ttxes, ait^Sfi'iK 
i ©tt^xsmtcff v\ mmm 1 o a~ 1 o g t^r© 

[0 0 8 0] HllC* , rWl3>5 s >iJ-*Kl o 

fcbv>?tt. *«©»BM*Stc^T-«a7^SHE 
«8*^LTViSfeJ&, (1) ©ZDgT&SSTgE© 
t7Sy*Bl at^^*feRJfl 0 a©^xe&ffo 
fc^fC, (2) ©IgT*SIf7$-M#:i:ft§fI 

hub 5 o , 6 0 s»j*-r«fca6o*3K • ia«#iiix@& 

«ffiSB*l8£^j£L-fc^*a-«, 0 a^ML 

(2) ©X@£*II&LT, (3) ©XgT&£* 

[0 0 8 1] 2StC, t7Sy9IO«Itii7iM 
[0 0 8 2] *JB«Tftt, «Jln>5 i >-y-a«l Oftfc 

mm^>y i >^-iiL-c%m^.h-c-bm^>^\ -© 

[0 0 8 3] 

imwwmm sK±(D£5\z*%miz£.mi, t?*? 

[0 0 8 4] sfe, ^en^x^-y-aswtcjiwn^x 
>*tSi^-rs[5isss:, ziy^ywmi&jintmmz 
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(8) 4WP7- 2 9 7 0 7 7 

13 14 

w%&m®ftTz®mizMj&'r&z.ti&-c<&:zi2^5zi 2 

>5*>u-©«tt*^K3i*ffl-r 3 a m 1 ©H*B 

[BW©fM*&«H] 3 b m 2 <DW$M 

[Bi] ^mwizmzmm^y^y-v-muommm-ttb 4 wasse* 

§0 5 a fg 1 ©£7*— 

[0 2] *»B^(D«)ln>5 i >-t)-S«»«jiS&SKBJTS 5 b *2©lf7*- J W»ft: 

fc*©ie@t*§. 6 tfT*:-;N»#: 

[03] (a) ~ (f) K*^co«JSr3 >7>-y-SS 7 

0«3e©^Sn^iK*ttSBMHT?*S. 8 itSBEU 

[B4] «*o«-f >^^>s«i3>f>f o»s jo 31a mi vimmtte&mfc®: 

¥ffis^ab5o 3ib m2<Dmmm£tezmtm 

mnomn 41 ^mmt^m^m 

10 «i3>T>tss 51a m i<D\fT*-)vmfottezmfo 

1 Ilt75'y9ii 5 1b fg2®H7*-;^#£&3«#: 

1 a~l g • • •tvS.ypm 6 1 t!7tf;— )Vmfo£j£.Z>Mfo 

1 0 a~i 0 g • • • mmm 
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(9) 
[H2] 



#^¥7 - 2 9 7 0 7 7 







(2) m-*m#i:teznMMM<nmfi<. 
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(4) &M«Moi$jA 
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ffiieg»H#TtmjTHn#i^ act?* i^»»H#TfriiiT»ri*i*» «-fe5« 

(72) ^hj^ mat 
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